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Abstract
MICROSATELLITE INSTABILITY AND p53 GENE MUTATION IN ORAL SQUAMOUS CELL CARCINOMA

Tae-Ho Choi, Woon-Bok Chung*, Su-Hyung Hong*, Jin-A Kim*, Sun-oung Na*,
Hyun-Jung Jang, Yoon-Kyung Sohn**, Chin-Soo Kim, Jung-Wan Kim*
Department of Oral and Maxillofacial Surgery,

Department of Dental Microbiology*, College of Dentistry,

Department of Pathology**, College of Medicine, Kyungpook National University. Taegu. Korea

Germ-line mutations at DNA repair loci confer susceptibility to colon cancer in hereditary non-polypopsis colorectal cancer. Somatic
loss of DNA mismatch repair gene has been reported in a large variety of other tumor types. Replication errors(RERs) judged by
microsatellite instability(MSI) and its associated mutations have been recognized as an important mechanism in various tumor types.

To investigate associations between MSI and oral squamous cell carcinoma, the frequency of MSI using 12 microsatellite markers
were analyzed for the series of oral tumors. Of 17 tumors, 8 cases(47%) did not show instability at any of the 12 loci; 5(29%) showed
instability at 2~3 loci; and 4(24%) showed instability above 4 loci.

The 4 cases showing widespread MSI did not differ from those without evidence of instability in terms of age at diagnosis, degree of
differentiation, metastasis to lymph node, tumor location or the presence of mutations in the p53 tumor suppressor gene. DCC and
D17S 796 were the most frequently detected in MSI analysis.

There were no correlation between smoking and MSI frequency, instead, smoking was suggested to increase the mutation rate of p53
and development of oral carcinomas.

Key words : Microsatellite instability(MSI), Oral squamous cell carcinoma, p53
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4. PCR-SSCP % &7|Md &4

p53< codingsts §AF F §44 Wol7k AFEH ] 9l 2
+¢ exon 58 F-¢lo] A g3k primers ARE-aHiT 7 primere=
(F)utol 2y ok(@=)ell elglste] g, HAlsta 25pM F &
s|A skl Abgatglom, AHEE primerd] H7iE I &=
A+ A 71ul & (target sequence) ] 7]+ Table 13} 74t}

PCR-SSCPZ 9]3F =3t& A A k22 GeneAmp PCR reagent
kit(Perkin Elmen)E AH&-sko] AlZAbe] 3o whet A8 5
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Table 1. Primer Sets Used in PCR-SSCP and Direct Sequ-
ence Analyses

Sense/  Product
Antisense  size(bp)
TGC CCT GAC TTT CAA CTC TGT S

Sites Sequences(5” — 3')

260
P93 BXONS )\ aGC CCT GTC GTC TCT © As
ACG ACA GGG CTG GTTGCCCA S

Exon6 204
CTCCCAGAGACCCCAGTTGC  As
GTGTTG TCTCCTAGG TTGGC S

Exon7 139
CAAGTG GCT CCTGACCTG GA  As
CTG CCT CTT GCT TCT CTT TT s

Exon8 204
TCT CCT CCA CCG CTT CTT GT As




Table 2. Microsatellite Loci Analyzed

T2

A M ES ZE0fA{S] Microsatellite SHEA & p53 HAF S1H0] 4

Locus Symbol Chromosome Genes Repeats Sequences((5'—3")
D5S107 5p APC/MCC (AN GAT CCA CTT TAA CCC AAATAC ()
GGC ATC AAC TTG AAC AGC AT (AS)
D9S63 9q terminal AN CCG GAA GTT ACT CTAGTC TA(S)
TTATAATGC CGG TCA ACC TT (AS)
D175261 17p12 AN CAG GTT CTG TCA TAG GAC TA (S)
TTC TGG AAA CCT ACT CCT GA (AS)
D17S513 7p terminal-q terminal p53 (CAN TTCACTTGT GGG CTG CTG TC (3)
TAA GAA AGG CTC CCA CAA GCA (AS)
D17S796 17p terminal-q terminal p53 (CA)N CAATGG AAC CAAATG TGG TC (3)
AGT CCG ATA ATG CCA GGA TG (AS)
P53 17p13 P53 AN ACT GCC ACT CCT TGC CCC ATT C (S)
AGG GAT ACT ATT CAG CCC GAG GTG (AS)
DIS126 9p21 p16 AN ATTGA AACTC TGCTG AATTT TCTG (S)
CAACT CCCTC TTGGG AACTG C (AS)
DIS162 9p21 p16 AN AAT TCC CAC AAC AAA TCT
GCA ATG ACC AGT TAAGGT TC
DCC 18021 DCC (TA)N GAT GAC ATT TTC CCT CTA GA (S)
TTT AGT GGT TAT TGC CTT GAA (AS)
IGE-IIR 6026-27 IGE-IR ©)8 GCA GGT CTC CTG ACT CAG AA (5)
GAA GAA GAT GGC TGT GGA GC (AS)
TGE-A RIl 3021322 TGE-p RIl (A)10 CCT CGC TTC CAATGA ATC TC (5)
TGC ACT CAT CAG AGC TAC AGG (AS)
IEN-aR 9p22 IEN-aR Te)n TGC GCG TTAAGT TAATTG GTT ()

GTA AGG TGG AAA CCC CCA CT (AS)

Table 3. Clinico-pathological Features, Risk Factors for OSCC and Results of MSI, Immunohistochemistry and Mutation

analysis of pb53

Age ) Histo- Meta- . Number p53
Case  Sex (Years) Site pathology stasis Smoking . Alcohol MSI IHC Mutation site
K-1 F 43 SP W - No No 0 -
K-2 M 63 SP P - Yes Yes 4 -
K-3 M 57 G M + Yes Yes 5 +++ exon7 Codon 248 Arg—Gly
K-4 M 44 SP W - Yes Yes 2 - exon5 Codon 136: GIn—STOP
exon5 Codon 169: insertion & deletion
K-5 M 58 G M + Yes Yes 3 - . .
exon8: splicing miss
exon5 Codon 159: GCC — GC
K& M %0 5P M - ves ves S r exon7 Codon 247: 4 bp addition
K-7 M 60 T M + Yes Yes 0 - exon5 Codon 181: 14 bp deletion
K-8 M 71 G W + No No 7 +++ exon8 Codon 287: Glu—Asp
K-9 F 66 FOM W - No No 1 -
K-10 M 61 T M + Yes Yes 2 +++
K-11 M 67 BM W - Yes Yes 3 -
K-12 F 77 T W Yes No 0 -
K-13 M 59 T w + Yes Yes 0 -
K-14 M 56 BM W + No Yes 0 -
K-15 M 63 FOM W ul ul ul 0 -
K-16 M 41 T M + Yes Yes 0 +
K-17 F 68 BM w - No No 0 ++ exon?7 Codon 259: Arg—Ser

Abbreviations: SP, soft plate; G, Gingiva; T, tongue; FOM, floor of mouth; BM, bmbuccal mucosa; W, well differentiated; M, moderately differentiated; P,

poorly differentiated; —, Negative; +, Positive; UI, uninformative
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Table 4. Frequensy of MSI in Oral Squamous Cell Carcinoma

A B3 et & A-(Z7 26, 33%) Bk, Hol7t HUA
U B3t BEQ A$(27} 4/6, 67%)0] A ps3 shRd o] o B
o] Lpebstth(Table 3).

PCRSSCPE416] 4] band ©] £2] o] o] #ad AEE tjao
E A7IMg s T4 5t ps3 e Edwoel e 2Abet
A th Fig2A= K6 3212 exon52] 1591 codonol] A &F base pair
o] Aol 93| frame shift mutationo] U o]t A zto|H, Fig.2BE
K5 312}2] intron 73} exon 8A}o] o]l A splicing miss7} &2 AFZ
o]t} Exon 5, exon 7, exon 891 4]+ nonsense mutation, missense
mutation, frame shift mutation, splicing miss 52 E¢wo|7} &
=] A0, exon 60l A= 8 A2E A Fgtrh(Table 3).

1741 9] 173t 3kaF AAZ A 7 922 DNAC microsatellite
repeats -9l ik ARt B S A A3 Table 33

Table 5. Microsatellite Loci Analyzed and Frequency of MSI

Total (%) MSI-H* (%) MSI-L2 (%) MSS? (%)
17 (100) 424 5(29) 8 (47)
1. over than 30-40% of investigated loci had MSI

2. less than 30-40% of investigated loci had MSI
3. none of investigated loci had MSI

Locus No. Tumors with MSI(%)
Symbol (n=17)
D5S107 3(19)
D9s63 3(19)
D175261 3(19)
D175513 3(18)
D175796 5(29)
TP53 3(18)
D9S126 2(12)
D9s162 3(19)
DCC 5(29)
IGF-IIR 0(0)
TGF-RII 0(0)
IFN-aR 2(12)

Fig. 1. Immunohistochemical staining of p53 protein in tumor cell nuclei of an oral squamous cell carcinoma. A, normal tissue ;

expression of pb3 protein ; C, overexpression of pb3 protein.
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Fig. 2. Identification of p53 mutation in oral squamous cell carcinoma by direct sequencing. A showed a frame shift mutation by 1bp deletion in
exon 5 and B showed a splicing miss between intron 7 and exon 8. N, normal tissue ; T, tumor tissue.
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Fig. 3. Microsatellite instability analyses of OSCC.
In each cases, the PCR products of normal(N) and tumor(T) DNA are presented in pairs.

Zro] Yeb o, 1 o & Fig. 30 AlAIEFth & Ao AHE-E 3, BE MSIHel| 4] p53 exon 7 B+ exon 8¢l A &¢w o] 7} 9
29 markero] t)3] MSHH: 42 (24%), MSILE 51(29%)91 <o) Bl = giet..
o} MSIS} 8hx)o] QA E|Etd ER ) t)s) AR EH 28w} 7} markerd 2 MSl-positiveS A+ 2. D1757962 DCC(18¢21)
20 Ao uT= 78X S AS AY Ao Z MSHL MiMal o ] BE 5| (5/17= 20%)0) A A =S WE 2 M B
A VebE o™ 9] Foko] 1], oo T Aol gl ZHe]  tH(Table 4).
Ao & YENTE ¢ MSI-HE 3/49) A p53 Jﬂmhﬁ °l HZE
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